Y  is uniformly continuous on X if it is continuous and ( )   does not depend on x.
Locally if for every x, z in a compact set, vs. Globally if for all x, z. f(x) is continuously differentiable at x if derivative exists at x and is continuous. Then
Derivative of f(x) at x is ( ) ( ) '( ) lim
f(x) is uniformly continuous if it is continuous and its derivative is bounded.
Lipschitz implies unif. cont.
Contin. diff. implies locally Lipschitz
Let f(x) be contin diff on X. Then globally Lipschitz implies
f(x) contin and Lipschitz implies exists a unique solution x(t)
Locally on a compact set, or globally.
f(x) contin diff implies exists a unique solution x(t)
Def. An inner product on a linear vector space X with field F is a function .,. :
Usually .,. :
Fact. Every norm is a convex function. Def. vector p-norm (Holder norms) for
This means all vector norms on n R are equivalent.
Minkowski inequality or triangle inequality 
Def. A set S X
 is closed if and only if every convergent sequence with elements in S has a limit in S. Def. A pre-Hilbert Space is a linear space X with an inner product.
Def. Hilbert Space. A linear space X with inner product is complete if every Cauchy sequence converges to a vector in X. A complete linear space with inner product is a Hilbert Space.
Fact. A Hilbert space has an inner product, hence a norm, hence is a Banach Space. 
